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VIBRATION DAMPING SUPPORT STRAP 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to the field of power tools, 
and specifically to the field of vibration damping devices and support straps for 
power tools. 

Description of the Related Art 

In the landscaping and gardening industries, power tools are 
preferred over hand tools because of the increase in efficiency and productivity. 
Gasoline power tools, although more expensive to operate, are generally preferred 
over electrical tools because of the added mobility they provide, and because 
electrical power hook ups are not always readily available to a landscape operator. 

Figure 1 illustrates a power tool commonly used by landscapers. A 
leaf blower 100 includes a gasoline-powered motor 106 coupled to an impeller fan 
108. The motor 106 and fan 108 are attached to a backpack frame 116, which is 
worn by an operator 110. The blower 1 00 includes a flexible section of tubing 1 1 8, 
which is coupled at one end to an output of the fan 108 and at the other end to an 
elongated rigid tube 102, which terminates in a nozzle 120. The nozzle 120 is 
generally interchangeable, with a variety of nozzle shapes available. A handle 104 
is adjustably clamped to the rigid section of tubing 102 to allow the operator 1 10 to 
control the position of the nozzle 120. In some cases, the handle 104 includes 
throttle and engine cut-off controls. In other cases, no handle is provided. 

When the leaf blower 100 is correctly positioned on the operator's 
back, the flexible section of tubing 1 18 is positioned under or slightly behind the 
elbow of the operator 110. The impeller fan 108 drives a stream of air at high 
velocity through the flexible and rigid tubes 118, 102, to be forced out the nozzle 
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120 in a focused stream. The operator 110 grips the handle 104 in his right hand 
1 14 and, by moving his forearm, selectively positions the nozzle 120 to direct the 
stream of air. In the case where there is no handle provided, the operator 110 
grips the rigid section of tube 1 02 to direct the stream of air. The operator 1 1 0 
5 directs the focused stream of air to move leaves, grass clippings, or other organic 
refuse as required. A blower such as that illustrated in Figure 1 may also be used 
as a power broom to sweep large surfaces, to move and collect litter, or to move 
light deposits of snow. 

Because of the force of the air exiting the nozzle 120, the operator 

10 110 is required to maintain a constant and strong grip on the handle 104 to direct 
the stream of air and to prevent the tube 102 and nozzle 120 from flying out of 
control. In gripping the handle, the operator's lower forearm muscles, which 
control the fingers, hand, and wrist, are in constant tension. Depending on the 
configuration of the blower in use, the wrist of the operator may be hyper-extended 

1 5 or otherwise awkwardly positioned as well. 

A landscape worker may be required to operate such a device daily 
for many hours at a time. During operation, vibration of a significant amplitude is 
transmitted from the motor 106 and the fan 108 through the flexible section of 
tubing 118 into the rigid tube 102 and into the handle 104. Because the operator is 

20 required to grip the handle 104 with some force in order to direct and control the air 
stream passing out of the nozzle 120, there is a high degree of coupling between 
the handle 104 of the blower 100 and the hand 114 and arm 112 of the operator 
110. This high degree of coupling permits the transmission of vibration from the 
tube 102 and the handle 104 to the hand 114 and arm 112 of the operator 110. 

25 A significant problem for many professional landscapers is the effect 

of long term exposure to the vibration of tools like leaf blowers, grass trimmers, 
and brush cutters. 

Recent research has linked certain occupational injuries with long- 
term exposure to vibrations caused by vibrating tools such as the leaf blower 100 
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of Figure 1 . As a class, these occupational injuries are referred to as vibration 
syndrome. Vibration syndrome includes such injuries as carpel tunnel syndrome 
and Raynaud's phenomenon. 

Carpel tunnel syndrome involves the entrapment of the median nerve 
5 as it passes through the carpel tunnel located in the wrist. Compression of the 
nerve in the tunnel produces numbness, tingling, and burning sensations in one or 
more of the fingers of that hand. Carpel tunnel syndrome is associated with 
occupations that required repeated forceful, awkward wrist positions and the use of 
vibrating power tools. 

10 Raynaud's phenomenon is characterized in its early stages by 

persistent tingling or numbness in the fingers. More advanced stages include 
blanching of a fingertip with or without tingling and numbness, blanching of one or 
more fingers beyond the tips, and extensive blanching of the fingers and the hand. 
Overtime, Raynaud's phenomenon may result in decreased hand and arm muscle 

15 strength, and may cause persistent numbness and cold sensitivity. Raynaud's 
phenomenon is associated with extended exposure to hand-arm vibration such as 
from vibrating power tools. 

There are several factors that will increase the risk of incurring 
vibration syndrome injuries: vibration frequency, vibration magnitude, exposure 

20 time, awkward and static postures, temperature, and tool design. 



BRIEF SUMMARY OF THE INVENTION 

According to an embodiment of the invention, a support for use with 
a power tool is provided, including first and second straps. The first strap includes 
first and second ends, the first end configured to couple to the second end to form 
25 an adjustable loop. The first strap also includes an elastomeric gripping surface 
affixed to a side of the first strap such that, when the strap is formed into a loop, 
the elastomeric gripping surface is on the inner surface of the loop. The second 
strap includes a first end attached to the first strap at a point in a middle region of 
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the first strap, and a second end configured to couple to the first strap to form an 
adjustable second loop. 

The first strap may be formed from webbing material while the 
gripping surface may be formed by a plurality of elastomeric threads interwoven 
5 into the webbing material of the first strap. 

The second strap may include a resilient member affixed to an inner 
surface thereof configured to dampen vibrations transmitted by the support. 

According to another embodiment of the invention, a support for use 
with a power landscaping tool is provided, including a buckle, a first strap having 
10 first and second ends, the first end configured to pass through a first side of the 
buckle and couple to the second end to form an adjustable first loop, and a second 
strap having a first end attached to the first strap at a point in a middle region of 
the first strap, and a second end configured to pass through a second side of the 
buckle and couple to itself to form a second loop. 
1 5 According to an additional embodiment of the invention, a landscape 

tool for use by an operator is provided, comprising a motor, an elongated working 
member coupled to the motor, and a strap coupled to the elongated member and 
configured to be adjustably coupled to the operator's forearm. The landscape tool 
may further comprise a resilient vibration-damping member coupled to an inner 
20 surface of the strap and positioned to make contact with the operator's forearm. 

According to an embodiment, the strap comprises first and second 
loops, with the first loop affixed to the elongated working member and the second 
loop configured to be adjustably coupled to the operator's forearm. The first loop 
may include an elastomeric gripping member coupled to an inner surface thereof 
25 to hold the first strap in position on the elongated working member. 

According to an alternate embodiment, the strap comprises a loop 
coupled to the elongated working member and configured to be adjustably coupled 
to the operator's forearm. The loop may be coupled to the elongated working 
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member by a clip configured to mate with a coupling member affixed to the 
elongated working member. 

Among other alternatives, the landscape tool may be a leaf blower, a 
grass trimmer, or a pressure washer. 
5 An additional embodiment of the invention provides a method of 

operation, including affixing a strap to an elongated member of a power tool, 
adjustably affixing the strap to an operator's forearm, applying power to the power 
tool, dampening vibrations transmitted from the power tool to the operator's 
forearm, and directing the elongated member by movements of the operator's 
10 forearm. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

Figure 1 shows an operator using a leaf blower according to a known 

embodiment; 

Figure 2 shows an operator using a leaf blower according to one 
1 5 embodiment of the invention; 

Figure 3 shows a strap according to an embodiment of the invention; 

and 

Figure 4 shows the strap of Figure 3 assembled for use. 

DETAILED DESCRIPTION OF THE INVENTION 
20 Figure 2 illustrates a power tool according to an embodiment of the 

invention. Features shown in Figure 2 that correspond to features of Figure 1 are 

indicated by the same reference number. 

A blower 130 includes a motor 106 and an impeller fan 108 mounted 

on a backpack frame 116. The output of the fan 108 is coupled to one end of a 
25 flexible tubing section 1 1 8, the other end of which is coupled to a rigid tubing 

section 102. The rigid tubing section may be in a single piece or may comprise 

several short sections coupled together. A nozzle 120 is attached to the extreme 
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end of the rigid section 102. According to some embodiments of the invention, the 
blower 130 may include a handle (not shown) coupled to the rigid tube 102. Such 
a handle may additionally include a throttle control and a shut off switch for the 
motor 106 of the blower 130. 
5 According to an embodiment of the invention, a strap 140 is attached 

to the rigid tubing section 102. The strap 140 comprises two loops. A first loop 
136 is positioned around a portion of the rigid tubing section 102, while the second 
loop 138 is positioned around a user's wrist 132. 

Figures 3 and 4 illustrate the strap 140 according to an embodiment 

10 of the invention. The strap 140 includes a first loop 136 and a second loop 138. 
According to a preferred embodiment, the first and second loops 136, 138 are 
made from first and second lengths 137, 139 of webbing of a synthetic material 
such as nylon. The first loop 136 includes one or more elastomeric members 134 
affixed to an inner surface of the first loop 136. The elastomeric members 134 

15 may be in the form of a synthetic or natural rubber line or thread interwoven into 
the fabric of the first length 137 of webbing material, such that a large portion of 
the synthetic rubber threads is exposed on the inner surface of the loop 136. The 
first length 137 includes hook and loop fasteners 152, 154 affixed to first and 
second ends 148, 150 thereof, respectively. The first and second hook and loop 

20 fasteners 152, 154 are positioned on the first length 137 such that the first and 
second ends 148, 150 of the first length 137 may be adjustably joined together to 
close the first loop 136. The first length 137 also includes a buckle 142 having first 
and second apertures 168, 170. The first length 137 is threaded through the first 
aperture 168 of the buckle 142. 

25 The second loop 138 is formed by the second length 1 39 of webbing 

material. A first end 147 of the second length 139 is affixed to the first length 137 
at a point 156 in a region between the first and second ends 148, 150 thereof. 
According to the embodiment illustrated in Figures 3 and 4, the first end 147 of the 
second length 139 is affixed to the first length 137 by one or more rows of stitches 
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158. As shown in Figure 4, according to this embodiment of the invention the row 
of stitches 158 closest to the opening of the second loop 138 is positioned at an 
angle across the width of the webbing material forming the loop 138. This 
provides a loop 138 having a tapered diameter, which enhances the comfort of the 
5 loop 138 when worn by the user, as will be described later. A hook and loop 
fastener 160 is affixed to a second end 146 of the second length 139. Hook and 
loop fasteners 162, 164 are affixed on opposing sides of the first end 147 of the 
second length 139 adjacent to where the first end 147 of the second length 139 is 
affixed to the first length 137. The second length 139 is configured to be folded 
10 back on itself, with the hook and loop fastener 160 contacting the hook and loop 
fastener 162. 

A resilient member 144 includes a hook and loop surface 166 
configured to couple with the hook and loop fastener 164 of the second length 139. 
The resilient member may be formed of a material such as synthetic sponge or 

15 some other material having a high degree of resiliency. 

The term "hook and loop fastener" has been used in the description 
without reference to which type, hook or loop, is used. It will be recognized that 
the selection of hook or loop is a matter of comfort, convenience, or preference, 
and thus, one of ordinary skill in the art will have little difficultly in deciding which to 

20 use. Moreover, various other known releasable fasteners could be employed 
without departing from the invention. 

In operation, the strap 140 is positioned adjacent to the rigid tube 102 
of a blower 130 with the smaller diameter side of the second loop 136 facing the 
operator 110. The first length 137 of webbing material is wrapped snugly around 

25 the rigid tube 102 with the hook and loop fastener 152 contacting the hook and 
loop fastener 154 to close the loop 136. The elastomeric surface 134 is brought 
into contact with the rigid tube 102, which serves to prevent the first loop from 
sliding along the rigid tube. 
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The operator places the backpack frame 1 16 on his back, with the 
straps 117 across his shoulders. The operator then places his forearm 12 in a 
comfortable position approximately parallel to the rigid tube 102, with his wrist 132 
adjacent to the strap 140. The second length 139 of webbing material is threaded 
5 through the second aperture 170 of the buckle 142, thereby closing the second 
loop 138, with the resilient member 144 affixed to an inner surface thereof. The 
operator 110 places his wrist 132 within the second loop 138, then draws the 
second end 146 of the second length 139 away from the buckle 142, which draws 
the second loop 138 comfortably around the wrist 132 of the operator 110. The 
10 second end 146 of the length 139 is folded back on itself until the hook and loop 
fastener 160 comes in contact with the hook and loop fastener 162, trapping the 
buckle 142 in the bight formed by folding the second end 146 of the second length 
139. 

The tapered shape of the second loop 136 accommodates the 
1 5 operator's wrist 1 32 where the wrist 1 32 widens at the base of the operator's hand 
1 14, permitting a snug, comfortable fit 

With the strap 140 securely coupled to the rigid tube 102 of the 
blower 1 30 and the wrist 1 32 of the operator 1 1 0, the operator can easily control 
the position of the tube 102 and the nozzle 120 without undue exertion. The 
20 operator may lightly grip a handle if such is provided, or may rest his hand 1 14 
lightly against the tube 102. Fatigue to the operator is greatly reduced over known 
devices, since the operator 110 can control the position of the tube 102 and nozzle 
120 without the use of the small muscles in the lower forearm and wrist. Instead, 
the operator uses the larger muscles of the upper forearm, upper arm, and 
25 shoulder, to control the blower. 

The strap 140 attenuates vibrations passing from the rigid tube 102 
to the operator 110. Additionally, the resilient member 144 further dampens 
vibrations to further reduce the vibrational coupling between the blower 130 and 
the user 110. 
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Prior to development of the present invention, the inventor had 
experienced early and intermediate symptoms of vibration syndrome. During a 
period of development and testing of the invention, the symptoms significantly 
diminished, in spite of the fact that the inventor continued to operate vibrating 
5 power tools at approximately the same rate as previously. 

The invention has been described with reference to a strap having 
two loops coupled together using a buckle and hook, and loop closures. It will be 
recognized that the strap may be formed using a wide variety of materials, 
including leather, various synthetic and natural fibers, and other materials. The 

10 strap may include tensioning means such as elastic panels. Additionally, the strap 
may include alternative means of coupling such as buckles, ties, snaps, or clips. 
The embodiment described herein includes an elastomeric surface to provide a 
firm grip between the first loop 136 and the rigid tube 102 of the blower. It will be 
recognized that other means for providing such a grip may be used, or in some 

15 applications may not be necessary. Accordingly, variations in configuration and 
materials fall within the scope of the invention. 

The embodiment described with reference to Figures 2-4 includes a 
strap having first and second loops. According to another embodiment of the 
invention, the power tool is provided with a coupling device such as a buckle, clip, 

20 or flange, configured to couple to the strap. In such a case, the strap may include 
only a single loop configured to attach to the user's arm. The strap may also 
include a coupling device configured to mate with that of the power tool. 

The strap has been described for use with a leaf blower. It will be 
recognized that such a strap may be useful in the operation of many types and 

25 varieties of power tools. For example, the strap may be used in conjunction with 
other landscaping tools such as grass trimmers, brush cutters, and vacuums. 
Additionally, the strap may be used in conjunction with tools of other industries, 
such as pressure washers, grinders, sanders, and other power tools. In some 
applications, the strap may be used in conjunction with handles or other devices 
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for control of a power tool, in which case the strap will serve to provide relief to an 
operator from constant muscle tension and force on the handle of the tool, thus 
reducing the overall effects of fatigue and vibration syndrome. 

All of the above U.S. patents, U.S. patent application publications, 
U.S. patent applications, foreign patents, foreign patent applications and non- 
patent publications referred to in this specification and/or listed in the Application 
Data Sheet, are incorporated herein by reference, in their entirety. 

From the foregoing it will be appreciated that, although specific 
embodiments of the invention have been described herein for purposes of 
illustration, various modifications may be made without deviating from the spirit 
and scope of the invention. Accordingly, the invention is not limited except as by 
the appended claims. 
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